This study tests the phylogenetic affinity and clarifies the taxonomy of Frullania tamarisci s. l. in Russia and adjacent areas based on critical morphological reinvestigation and DNA analyses. More than 100 accessions of F. tamarisci s. l. from the collections of KPABG, VBGI and UBC were studied morphologically, and the nrITS1-5.8S-ITS2 and trnL-trnF cpDNA loci of sixteen accessions were sequenced. Molecular data were combined with accessions from GenBank and phylogenetic estimations by maximum parsimony, maximum likelihood and Bayesian approaches were performed. The tree topologies obtained were congruent and resolved the specimens previously referred to F. nisquallensis from Russian North in a clade together with an accession from Alaska. This clade is only distantly related to European F. tamarisci s. str. and temperate western North American F. nisquallensis. Taking into account the morphological differences, we describe a new species Frullania subarctica Vilnet, Borovich. & Bakalin sp. nov. The species status for F. appendiculata occurring mainly in temperate East Asia was supported by molecular evidence, based on specimens from the Primorsky Territory of Russia. Populations of F. tamarisci s. str. from the Russian North West and the Caucasus Mountains are quite similar to those from European countries both morphologically and molecularly.
Introduction
Contemporary studies of previously poorly known local liverwort (Marchantiophyta) floras allow to redefine distributional range of some species, clarify their variability and reveal that sometimes commonly accepted binomials in fact represent genetically different entities that should be described as new species. The critical investigation of the genera Jungermannia L. and Solenostoma Mitt. in the Russian Far East liverwort flora resulted in the description of four new species (Bakalin & Vilnet 2009 , 2012 ) that were before identified as Japanese vicariants of European taxa. Similar evidence were found in the Russian part of Caucasus with specimens of Jubula hutchinsiae (Hooker 1816 : tab. 1) Dumort. (1822: 122) that had been ambiguously determined based on morphological evidence while DNA data suggested its separation from all known taxa and supported the description of the new subspecies, Jubula hutchinsiae subsp. caucasica Konstantinova & Vilnet (2011: 234) An integrative taxonomy approach applied to the genus Frullania Raddi (1918: 9) Gottsche et al. (1845: 445) which due to its taxonomical ambiguity "might well be regarded as a Southern Hemisphere equivalent of the Holarctic Frullania tamarisci" (von Konrat et al. 2012) .
For over half a century Frullania tamarisci (Linnaeus 1753: 1134) Dumortier (1835: 13) s. l. has been the focus of morphological, biochemical and more recently, molecular studies, aimed at determining the number of taxa and their taxonomical status. Hattori (1972) accepted four subspecies, F. tamarisci subsp. tamarisci, F. tamarisci subsp. obscura (Verdoorn 1930 : 80) Hattori (1972 [= F. appendiculata Stephani (1897: 88) ], F. tamarisci subsp. asagrayana (Montagne 1842: 14) Hattori (1966: 528) , F. tamarisci subsp. nisquallensis (Sullivant 1849: 175) Hattori (1966: 528) based on morphological evidence. Hattori also showed that F. tamarisci subsp. moniliata sensu Kamimura p.p. (1961: 65) p.p., auct. non Jungermannia moniliata Reinwardt et al. (1825: 224) , really represents F. tamarisci subsp. obscura
